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FOREWORD 


This report is prepared in two volumes. Volume I 
reports the findings of the research. Volume II contains 
the Appendices to the final report. The appendices contain 
detailed documentation of the tools used to conduct the 
research. This includes a sample set of displays presented 
to subjects during computer aided testing, a set of experimenter 
instructions necessary to operate and modify the programs and a 
table of contents on the 1981 Symposium on Aviation Psychology 
supported by this grant. 
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The attached exhibit depicts a small sample of the material 
presented to the subject pilot by the PLATO® terminal. The 
displays selected for presentation here represent different 
facets of the program, e.g., sample biographical questions, 
sample knowledge test questions or a representative diagnostic 
scenario. The illustrations represent a sample of those 
presented to the subject in his response to: 

1) Fifteen biographical questions 

2) Twenty knowledge questions 

3) Six scenarios 


A-1 


I ' 


CRITICR 


If\ 


GHT 



\IT^ 


D<=:ve 1 oped bp : 


The Ohio State University 
Department of Industrial Engineering 
under a. research grant from NASR/ftMES 


Pr i nc i pa 1 Researchers : Dr . T . H . Rockwe 1 1 

Dr . W . C . G i f f i n 


Programmer/Rna 1 vst : 


Jeffrey Lee 


Rssi start Programmer: Steve Schoenlein 


PLRTO Consultant: Dave Romer 

(Touch the screen anywhere to begin.) 
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l\-m. sc2n«ricsi -ou are tc sae '-‘sre 

d€\e-l not as » de-ice tc tL-£t • cjr divine 

E I'rr'tiSe. but rathiSi* as a .Tiechan ta. -for us 
to ttrttwr understand how pilots 'Tiiaht react 
tc certain si ti* at ions. 

For fl.anv o< the ^Ivino situations presented 
'.lust as in real li^e'. there are no ob''inus 
*r! f •••&»* t. Mhat f'e want tc find out is how , ou 
approach problem sol vino. These are not oames 
in the sense that vou coiiipete with the 
computer or an^ one else. W» hope you will 
iir.d Ll.e scenarios to be realistic situations 
a pilot iTust ocoas 1 OTial 1 V confront. For the 
ecst par-t, the scenario- are not dvranic 
I a. i nstri'i.'ient panel does not reflect 

chances over time. In effect the te-emal acts 
not li‘e a flicht simulator, but rather as a 
device tr p'-esent i r.f or mat : on so we can 
understand pilot diaonostic and decision 
m»> ina behavior. 


ThanI • ou .'or b‘‘inc a. -.^ut 'set in this lir'I-n 
suc: -•! t :-d r s-t ch proiect. 




CIFE Router 
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m Diagnostic 

Scenar i o *0 6 
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BIOGRfiPHICRL DRTR 


Touch the screen anywhere to begin the b i ograph i ca 1 survey. 
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Qu-s&tion No. 1 _ ___ 

Enter Pilot Certificate by Touch Panel 


b) Pr i vat e Pilot 

c) Cornmerc i a 1 Pilot 

d) Rir Transport Pilot 


a) 


Student Pilot 


t 


When you have made your- final SELECTION: 

ENTER 
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OF PGOP. q*;a-jty 

Q uestio n N<,x 2 _ 

Enter Rirrnan Ratings Held by Touch Parcel 


a) 

Repai rman 

g) 

RSEL 


b) 

R i r f r a me Mectian i c 

h)‘ 

RMEL 


c) 

Powerp 1 ant Meehan i c 

i) 

Rotary 

W i ng 

d) 

F 1 i ght Eng i neer 

j) 

Inspect i on Rut hoi — 

e) 

Instrument Rat i ng 


isat ion 


Cert 1 f i ed F 1 i ght 
Instructor 

k) 

None of 

the above 




FINRL finalises ERRSE removes 

above entries. last entry. 
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Quest i on No . 1 ____ 

liJliat is tlie standard adiabatic lap>se rate? 

2®F par 1000 feet. 

b) Z.S^^F per 1000 feet. ■ 

c) 3®F per 1000 feet.* 

d) 3.'5°F per 1000 feet. 

e) -4®F per 1000 feet. 



When you have made your final SELECTION: 


ENTER j 
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Quest ion No . 2 


Do the indications of a normally operating 
alternator system change during the course of a 
flight? CBssume charge-discharge ammeter) 


a) Yes: Rrnmeter shows more charge when electrical 
equipment turned on. 


b) 


Yes; Rrnmeter shows less charge when electrical 
equipment turned on. 


c) Rfter engine start, the ammeter shows a higher 
than normal rate of charge and gradually ' 
declines to normal rate. 


d) No, does not change. 


When you have made your final SELLCTION; 


ENTER 


A-IO 



OF 


Yoar total score for this t> 


SCORE = 25% 


You missed questions in the following 


RRER 

I. 

Engine and fuel systems 

II. 

Electrical systems and 


cockp i t i nstr ament at i on 

III. 

Weather and IFR operations 


Touch the screen anywhere to exit 


Total 
M i ssed 


Total 
In Rrea 



5 


6 
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r DIAGNOSTIC SCQvjRRio TEST ] 

^ — - — If— r — — — LT' — — — — — * 


iDst ryctions : 

You. have a maximum of‘ -4 minutes for ea>3h 
d i a gnost i c scenar i o . Si nee t I'lese are 
potential emer.gency situations, please 
answer the question as soon as you feel 
that you have a solution. 

Please pr-ess CONTINUE when you are ready 
to start the test. 



CONTINUE 
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• Information for External Cojiditions 



Cowl ing 
Cond i t i on 



Wi Tndscreen 
Cond i t i on 



W i Tig 

Cond i t i on 



Flap 

Cond i t i on 



Ri leT"on 
Cond i t i on 



Stabi 1 i zer 
Cond i t i on 


I 
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snooHQ» 


Information for Inside Cabin Conditions 


Cargo 
Cond i t i on 


@31 


Door 

Cond i t i on 


::=*?=r| 


Ifanel Temp 
Cond i t i’on 


Cabin Temp 
Cond i t i on 


Housekeeping 




Cond i t i on 


Smoke 
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Noise & 
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Instr ' 
Pane 1 



PTC 

Info 



Int 

Info 


Ext 

Info 



Scen- 

ario 





GIVE 

RNSR 


You have chosen GIVE fiNSWER. 

If you are ready to give your 
diagnosis of the* scenario, 
please touch the GIVE RNSR 
button; else touch an alternate 
button to continue the test. 


V 


T i me: 


1 : 57 


Scenario: 


01 
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Question No. 1 


What do you think is the cause of the problem? 

lDS;tructXpn§_Xor_answgring_thls„guest i.orj: 
Below is an example of the list of words 
and the keyboard. 

Notice that word 10 was selected and 
entered. 


8 

a i rport 

9 

bush 

10 

crash 

1 1 

dice 

12 

farm 


p: 


Please touch -CONTINUE- to start selectinc words. 


display of word 
sel ected 


/ 


erase 1 ast 
word d i sp 1 ay ed 


CONTINUE 


crash 


STORE 

RNBUER 
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1 

a i 1 eron 

26 

elevator 

2 

alternator 

27 

eng i ne 

3 

alt i meter 

28 

exhaust 


ba f f 1 e 

29 

fa i 1 ure 

5 

battery 

30 

f i Iter 

6 

belt 

31 

fire 

7 

b 1 ocked 

32 

flap 

8 

bot+om 

33 

flow 

9 

br oken 

34 

f ou 1 ed 

IJET 

burst 

35 

frozen 

1 1 

cabl e- 

36 

fuel 

12 

cap 

37 

gasket 

13 

carburetor 

38 

gauge 

H 

C/B fuse 

39 

gear 

< rr 
1 7 

cock 

40 

govei'ior 

16 

complete 

41 

gyro 

17 

condeTiser 

42 

]‘ieat 

18 

control 

43 

hot 

19 

cold 

44 

hydrau 1 i c 

20 

cow 1 i ng 

45 

ice 

21 

cranlcsba ft 

46 . 

ignition 

22 

cyl inder 

47 

i nduced 

23 

door 

48 

i nduct i on 

24 ■ 

drive 

49 

i nstrument 

25 

electrical 

50 

jets 


51 

1 and i ng 

76 

rudder 

52 

latch 

77 

screen 

53 

1 eak X ng 

78 

screw 

54 

left 

79 

seal 

55 

1 ine 

80 

seizure 

56 

loose 

81 

srnolce 

57 

loss 

82 

starter 

58 

lost 

83 

starvat io 

59 

magneto 

84 

static 

60 

mixture 

85 

stuck 

61 

motor 

86 

suet i on 

62 

oi 1 

87 

switch 

63 

part i a 1 

88 

tank 

64 

pedal 

39 

temp. 

65 

p i ston 

90 

throttle 

66 

pitot 

91 

tip 

67 

plugs 

92 

top 

68 

points 

93 

vacuum 

69 

popped 

94 

valve 

70 

port 

95 

vapor 

71 

pressure 

96 

V i brat i on 

7r 

prop 
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pump 



74 

right 



75 

ring 

• 



oil 

I eak i ng 
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Qu'ssticn No 


1 

4 


•> 


6?rrinj • oth*?r pr '?•'*• 1 cm? , '*i*'' Irn? N'ould 
'. ‘tu k*; iMi 1 1 ntffc f 1 ; •• t'n* * 

*) • 0 - ? .minutes- 


5-30 minutes 


c) -as Ions s» fuel p-errriits 



} 

I > 
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[ 

;; 


Ulhen you have ro-sde »,'C-ur fin-sl SELECTIOf'-l: 



Quest i on No . 3 


Barr inf an;,' -at he’" problems, hoci se’"'ic'us is the ;:-rc-blem‘'^ 
(1 is the le3st critical and 7 is ohe most crifcican 


original PAGU 

j 2 QoAuir 

c) 3 


e) 5 

f) 6 

g) 7 



When |>/ou have made y'our final SELECTION: 


ENTER 




M^lAJ confident ''lu about your diagnosis? 

(1 IS ths Issst I'trnf 1 d^nt anti IC is tbs mvst ooniidsntJ 


a,i 

1 

tj 

e 

b.) 

2 

2) 

7 

c) 

3 

h) 

6 

d) 

•4 

I) 

9 


5 

j) 

10 


Ixihsn you. have rn-sde your final SELECTION: 




Qu'S-t i on No . 5 




P^rrin^ an'-* ctb-er probl-arna, hoi'i Icnf fiould 

vou b<* willing to fly th« ilrpltn-i -jiv-sm our di.ainc*x5‘ 

•a) • 0 - ? rn i nut -a* 

5-30 minutes 
c) *5 Ions as fuel permits 
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When you have made your final SELECTION: 


I 


E 


TER 





Qu-sst i on No . 6 


sny otl'i-ir p'rcb 1 t hci'i ? -srious is +i‘i-s 
pi' ob 1 ern s i ven our d i sg nos i s ? 

(1 15 ths Issst critics! and 7 is ths nvrst critical) 


a) 1 

b) 2 
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f) 6 


i) 7 


Wb«n you hava mads your final SELECTION: 


ENTER 


A-26 






Scenar i o 


You ar*i rriahin^ * day trip from 
R 1 bany , NY to Bur 1 i nj t on , VT . You 
fly' out of Rlbany at 9:0f0am, cleared 
Victor-91, Burl in-j ton. You climb to a 
cruising altituda of 7/&00ft. Rftar 
20 minutes of routine II1C flying 
you notice the smell of engine oil. 
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How would you diagnose the p>rob!em? 





Our diagnosis of the problem was the folloujing 


R small crack d<avclop«d in th«t oil lin<* 
feeding ths oil prossuro gaugs:. Tkis 
crack roduccd th« oil pracsura raading 
drastically, but did not seriously 
affect the actual lubrication of the 
engine. R small pool of oil began to 
form on the floor of the cabin, pilot's 
side. Rssuming that the cracked 1 ine 
would not deteriorate quickly into a 
complete break, y*ou were in no immediate 
danger of engine seizure. 


CONTINUE 
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S'2 



You ar* rri*k inj a day trip from 
A'j 2 u at a , ME to Laba non , NH . You f 1 y 
out of Aus[usta at 9:00 am.claarad 
Victor 39 to Naeta intaraact ion, 

Victor '»96 to Lebanon. You climb to 
a cruising altitude of 6000 ft. After 
15 mi nut as of routine IfIC flying in 
i nst r ament cond i t i ons , your i nst r ument » 
indicate an increase in airspeed and 
steadily decreasing altitude while 
maintaining level flight attitude. 

How would you diagnose the problem? 
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Our diagnosis of the prcblcrri mas the following ; 


■/CHjr v*cuurft punip failed as indicated by 
the lew reading of the suction gauge. 

The vacuum p'ump drives the attitude and 
directional gyros. Rs the artificial 
horizon lost its drive it started to sag 
to the right and you compensated by 
turning left , level ing the artificial 
horizon and putting the plane in a sIoiai, 
descend i rig left bank . The a i r sp eed i n - 
crease was due to the slight nose-down 
att i tude. 


CONT INLIE 
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Sc«nAr 1 o 
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You *r«5: rn^kinj: a d*y trip frorri 
K'S-tre.NH to Montpel ier, VT. You 
fly out of at 10:30 am, claarad 

Victor- 151 to Montp^liar. You climb 
to a cruising altitude of 5000 ft. 
Rfter 20 minutes of rcxjtine cruise in 
IliC your engine suddenly starts 
running extremely rough, shaking the 
whole plane and losing about 2054 of 
i t s cru i j .e power . 

How would you diagnose tVie problem? 


Instr 
1 Panel 
I Int 

I Info 

Ext 
Info 
I RTC 




• • 


Our diegncsis of the prcblerri f»as the follo«oin^ ; 


Your “inginc »u flared a brek^rt driv<* 
g^ar in th« right magneto. Tb« 
resultant untimed ignition conflicted 
with the remaining good ignition and 
caused the extremely rough engine and 
backfiring. Switching from 'both* to 
the left magneto would have resulted in 
a srriooth running engine with slightly 
less power than Tx>rmal cruise. 


CONT INLIE 
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Sc«nar i o 


Ychj ar«e rfi^kin^ 4 day trip frcrn Sin- ORIGINAL PAGE IS 

ford, ME to NY. You fly «:>ut OF POOR QUAMTY 

of- Sain ford at e:3^fa'n, cl^aar^td V'lctor- 
-496 to L-iban-on, Victor-Ml to M*L-a5»i»‘ia 
Ychj climb to a cruise altitude of 6000. 

After 20 min IMC flying, Boston 
Center inatrjrts you to climb and main- 
tain 10, 000ft. You acV;nowled 5 ;e and be^in 
your climb beti-^een layers. After 2 min 
of climb, you notice your indicated air- 
speed dropping off steadi ly from 100kts, 
maintaining constant pitch attitude. 

How would you diagnose the problem? 



B-7 





« « 


Our diacnosis of the problem ujae the fol lowi 


Ae you climbed throuih 6500ft, the 
atatic pert froze over as the outside 
air temperature dropped below 32*F. 

This caused tlte airspeed irdicatot' to 
decrease as altitude increased and the 
VSI and altimeter to read low. 

Several corrective actions uiere 
possible; return to your previous alti- 
tude of 6000ft; open the alternate 
static source; break the VSI glass. 
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Y.:«o a day tr i|:- from 

Au'fua'ta , TIE to L^t>ariori, MH. *iou il'.' 
out of Mususta at lOam, claarard 
Victor 39 to Naata Intaraact ion, 

Victor 496 to Labanon. You climb to a 
cruann altituda of eOG'iSft. Rftar 
2 m i t'U t a a *> f i' O'U 1 1 na fl • ’ i ^ 

i nat r umant cond 1 1 1 ona i.»i 1 1 h 1 i s lit to 
modarata turbulanca, you »i>oti ca tliat 
incraaaad ni-aa-up trim la ra-iu.irad to 
ma i nt a 1 n a cona t ant i nd i ca t ad a 1 1 1 1 uda 
and tliot y'.’jr baa dacraaaad ^Okta 

Ir'.m normal cruiaa. 

Hm*» i-i-Mjld dia-}noaa tha |:roblam? 


I E*r" Inatr 
I ^ Panal 







Our die.srnosis of th^ problem mas th« fol lowins;: 


H bat Me "jas broJ.en in the muffler. 

The broken baffle partially blocked the 
evhauet system causing increased e>ha.ust 
backpressure. Tkie increased ev.haust 
backpressure ab sorbe-'J a. porticn of the 
available horaep :>i-jer output from the 
en j i rie . W 1 1 h a cons t ant t hr ct 1 1 e 
set t i n^- , the prop f 1 at t ened p 1 1 ch to 
maintain constant PPM causing; a 
decrease in airspeed while altitude Mias 
held constavit. Conversely when airspeed 
was held constant altitude decreased due 
tO' reoluced pO'wer output a’’ai lable at the 
prcpeller. Increasi ng; the manifold 
p res sur e with a old *d t hr o-t 1 1 e perm 1 1 1 ed 
enoui'h poi"er to be c*eve I op eol to maintain 
altitude at a greatly redjced airspeed. 


CONTII'-jlJ 
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'ey *rv r *l j r.c P dfr-,' IritJ from 
i ‘irr . VT to E'iirtror . rlE f.>i th 
two p.»sti«nc»r» on be<ird. You flv cut of 
Mont par] 1 ttr *t IrvxI'Dm. cleared r*dfrr 
vffctora’to I'.'vlie i rit er at*ct i on . direct 
A'*pu»t*,- Victor 3 to D^noor. You 
climb to * cruiginq altitude of 9000ft. 
After 30 minutes of routine f lying in 
ingtrument conditions with light to 
(Ticderate turbulence, one of vour 
paiaengers reports smelling a faint 
burning odor. Sou are unable to detect 
the odor because you have a head cold. 

What is the first thing you would do“^ 


Instr 

r anel 

I nt 

Info 

Ext 
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GIVE 

Time; Scenario; 06 ANSR 
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U £ 


0 N T 1 I<1 U b' 


Our diAgnccic of the problem w*i the followinot 

re*i* ue*t tiM petino w<** «iiioJ rter i nc . 

The rfr*r r»et ojiseenner lit *i 
Hiarette thortlv after t«(eoff. When 
e ditpwHed of it in the aihtri's, it w»« 
not ccmpletelv e^: 1 1 ngui shied. The 
ciqarette fell down from the *«htr*v 
and was beginnino to char upholstery 
iTi*teri»l. The fire was easily 
extinguished, once recooni:ed and posed 
no immediate danger to the flight. 
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DRTR DISPLAY 


Thi* program reports the data collected 
by the CRITICRL IN-FLIGHT EVENT program. 

Each display is a record of responses 
given by a student for each phase of the 
CRITICRL IN-FLIGHT EVENT program. 

Function keys provided: 

CONTINUE will advance to the next display 
REVIEW will return to the previous display 
MENU will access the main menu display 
RESTART will start the program again 

Please enter tl'ie student that ^ou wish to view 
(For example: student 041) 

^ student 07 5 


Press NEXT when entered. 
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DftTE: 06/09/82 
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e 7^ Previous CIFE 
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Scenario *0 4 


Di a-inost ic 
Scenario *65 
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^,7^, Diagnostic 

Scenario *06 
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j.rid fuel systems 
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Electrical systems and 
cockpit i nstrumentat ion 

3) 

Weather 

and IFR operations 
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Diagnostic Scenario *01 
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■i ) LEX I C'lirg PESPC'I-JSE : oil 

1 me 
leaking 
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2) FLYING ni'lE LEFT; 0-5 minutes 

3) HOUl CRITICRL PROB (1 - 7) : 5 

•4) HOUl ClWIDENT of gun DIRG(1-10): 8 

5) FLYING TIME LEFT(uuth our diag) : as long as fuel permits 


6) HON CRITICRL PROB (with our diag) : 1 
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RIRMETS 
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'•*cife3 Diagnostic Scenario ^t'.Z | unTE: oZ 

»>frscene£i2 


') LEXICON RESPONSE: static 

ice 
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2) FLYING TINE LEFT: as lon^, as fuel permits 

3) HOW CRITICRL PROS (1-7): 5 

4) HOW CONFIDENT OF OWN DIRGO-10): 5 


5) FLYING TIME LEFT (with our diag) : 5-30 miriutes 

6) HOW CRITICRL PROS (with our diag) : 5 
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DATA DISF'LAY 


NAI lE : s t udent 0 7 5 

**ci fe3 

Diagnostic Scenario *03 

DATE: 06/09/82 

**scene03 
1) LEXICON 1 

RESPONSE : t* i i ht 


•• 

magneto 



fa i 1 ure 



i 

1 

1 


2) FLYING TIME LEFT: as long as fusl permits 

3) HOW CRITICAL PROB (1-7) : 3 

A) HOW CONFIDENT OF OWN DIAG (1 - 10) : 9 

5) FLYING TIME LEFT (with our diag) : as long as fuel permits 

6) HOW CRITICAL PROB (with our diag) : 2 
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1 ) LEX I CON RE3PC)NSE : st t i c 
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2) FLYING TIME LEFT; as long as fuel permits 

3) HOW CRITICRL PROS (1-7) : 1 

•4) HOW CONFIDENT OF OWN DIRGa-10); 8 

5) FLYING TIME LEFT (with our diag) : as long as fuel permits 

6) HOW CRITICRL PROB(with our diag) : 1 
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Bsf«sd on the info)*m*t ion you have received 
50 far, would you normally attempt thi5 flight? 


YES 
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DRTE: 06x09/62 | 


bn in UibruiY 
■ c i f e 
qu«s«.t i on 


Previous CIFE Question 


Have you ever had a CIFE in any of the areas? 


Electrical 

Ice 
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Df^TA DI£PLhV 


I'vlMl ie : 

DRTE: 


Do *.’ou wi^h to: 



S-ee anoth<sr «>tud»±nt's record 


fgj? R*tu»'n to tV.« MEr4U 



S«« t l‘i« 1 *st d i sp 1 ay 



STOP t)i«* projram 


sluJ-snli) / 5 
06 / 09/82 
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Exhibit I 


IFR conditions prevail over most of our area of concern 
except over northeastern New Yonk, where conditions are 
slightly better. More detailed weather information will 
be provided when appropriate. 


CONTINUE 


111 







orig'Nal page b 
O f POOR QUALin 


SC£N0RIQ 


Yo'j are at the Bangor International Rirport.in 
Bc«ngor,Ma i ne, and desire to fly to Glens Falls, New 
York, for a 1:00 p.m. business meeting (shown in Fig. 

I) . The current time is 9:00 a.m. and you feel you can 
be ready for departure by 10:00 a.m. after you conduct 
all necessary preflight activities. 

Tlie plane you will be flying today is your company's 
Chierokee Rrrow (N6086UJ) . You have flown this 
particular plane severa 1 times before and regard it as 
a I'eliable airplane. R brief list of the important 
performance figures and IFR equipment on board is shown 
in Table I. 
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lee-LE-I 

Import ant _SQSSSs._SD‘^_P!srforrn^nse_Figur^S 

} 

Cruise Speed • 135 KTRS (6 5^; pwr. <?> 7000 ft.) ' f 

Fuel Flow (6 5^; pwr.) ■ 10 GPH 

Usable Fuel Capacity ■ 48 gallons 

Endurance ’ ■ 4.8 hours (no reserve) 

Range » 648 nautical miles (no wind, no reserve) 

IFR_Fgu ipment _pn_Bgard 
2 NRV/COms 
2 VOR/ILS indicators 
1 RDF 

1 Three- light marker beacon receiver 
I ransponder (not encoding) 

1 Single axis autopilot 


D-3 ^ 

.1 



I 





original F-AGE jS 


The aircraft's fuel tanks are full, and after 
a very thorough preflight inspection, you conclude 
that it is operat iona 1 ly and legally ready for the 
f 1 i ght . 

Now your attention turns to the weather and filing 
a flight plan. You call the nearest Flight Service 
Station on the telephone and obtain the weather infor- 
mation in Table II. 


CONTINUE 


REVIEW 


D-4 




ORIGINAL PAGE IS 
OF POOR QUALITY 


I0BLE_II 

for Glenn Fells (New York): The loeether is currently 
" 1 0P0 feet overcest end 3 miles visibility in rein.“ 

It is forecAst to stay that way until 1:00 p.m., 
local time, when it should improve to 1500 overcast 
and 5 miles visibility, 

for Bangor (Maine): Die weathe»~ is currently "1000 
feet overcast and 3 miles visibility in rain and fog." 
It is forecast to remain unchanged except for a chance 
of 500 feet overcast atxi 1 mile visibility in rain, 
drizzle, and fog. 

for Rlbariy (Neio York) : The weather is currently "1000 
feet overcast and 4 miles visibility in light rain." 

It is forecast to remain the same until 1:00 p.rn., at 
which time it should improve to "1500 feet overcast 
and 4 mil es. 

Ulinds aloft: from the southwest (200*“) at 30 knots at 

all altitudes up to 9000 feet. 

Icing Level: 10,000 feet 

No PIREPs reported 
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FLIGHT PLRN 


1. TYPE 

YLR . 
UJi _ 

DVPR 


2. PIRCRRFT 

10 . 

N 80 C 61 jJ 


3. P IRC RAFT TYPE/ 
SPECIAL EC'UIP. 

PR 28R-200/T- 


4. TRUE 

AIRSPEED 

135 KTS 


5. DEPARTURE 
PT. 

6GR 


6. DEPARTURE 
TIME 

Pr op. 

10 : 


a. ROUTE OF FLIGHT 

V3 to Rugusta VOR V39 to Meets intersection V496 
to Glenn Pal Is 

fa . ESf. n ME JENROUTE j 1 1 . REMARKS 
MINUTES 
15 


_TJME 

op . ^ Ac t . 

:00 


1 9. OLSIlfiAHON 1 

GFR 


j (Glenn Falls) | 

12. FUEL 

ON BOARD 

HOURS 

MINUTES 

-4 

50 


HOURS 

2 


13. ALTERNATE AlkPOkT tSf 
Rlbany 


Red on White 


14. PILOT’S fJAME 


CLOSE VFR FLIGHT WITH. 
ON flRRIVRL 


15. NUMBER 
ABOARD 

1 


FSS 
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VRR- 15*UJ 
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O’NXR VOR 
Cru 

\ 'X^ 

V 


puiiBm V1J? 


VCR 


L-l>al 






■* n«'t 




/ LiifK 


Bills 




Gfvurp 


fvteets 


Kuf'st 


a_D'4 n=LLS V»3? 
Glen Falls Rirport 


Total Disataf-oo* 239 NM 


DESCRIPTION OF THE FLIGHT ; 

You were cleared to the Glen Falls airport "as filed". 
You lifted off from Bangor at 10:00 a.m., and your 
departure was routine. Rt 10; M (M minutes after 
departure) you reached your cruising level of 8000 feet 
and were establ ished on V3 northeast of the Rugusta 
VOR. 


CONTINUI 


4 » 
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fit 11:21 (1 hour 21 minutes after departure) you cross 

Grump intersection. One minute later you hear a short 
static noise over your radio speakers. fit the same 
time you notice you VOR needles and their "on-off" 
flags flicker unsteadily and return to normal 
indicat i ons. 


CONTINUI 


$ 





Carious to know what caused these events, you glance 
over the instrument panel and find a "zero" reading on 
the ammeter. You actuate the landing light and notice 
no change in ammeter indications. From this 
information you conclude the a 1 ternator has fail ed . 
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REVIEW 
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VRR- 15*U 
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&==N 3 GR VCR 
Ca/ Ri 




HJ3-BTR VCR 


LEtPf'O'4 VCR 


Kurst 




Qills 


Gf'unp 


y Labal 
y Liintr' 

^ fvteets 


dXN nPLLS 

Glen Tails Rirport 



Total Oisataroez Z39 f^l 


You follow th<s procedures in the manual but yourv''' 
attempts to bring the alternator back into service are 
unsuccessful. Therefore, you turn off the alternator, 
minimize the electrical load, and operate solely on 
batterv oower. 


REVIEW 
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T.N. 




HJ3-BTO VIR 

tV» 


0^ 


VRR- 15*U 


L05rtva.l VCR 


Kurst 


EL^± 


jb1 • 


y Labal 


Bills 


jLlA^ 


LyTJflp 


^■l^?r3ts 


GLXN FTPLLS VCR 
Gl«n Tails Rir'port 


Total Oisata/'ce= Z29 Mi 


The battery, by itself, can supply the required power 
to operate your radios for only a limited time. , The 
amount of time you have depends on the size and 
condition of the battei y, and the power requirements of 
the essential electrical equipmejit you use. Even under 
ideal conditions battery power is not expected to last 
lorfger than 50 minutes. 
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Ku/'st 


, Jsr 
Dilli 


Cf=rJ33; VLR 
Co/ eor Rirport 




PUIBTB VCR 
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/ Lobal 
Li inan 




G/'ump 


^i9ets 


GLDsI rPLLS v-ia? 
Glen Falls Rirpor± 


Total Disatano»3 239 NM 


You are at an altitude of 8000 feet, just west of Grump 
intersection. The time is now 11:23 and you have been 
airbourne for 1 hour and 23 minutes. Winds are out of 
the southwest at 30 knots. 
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VRR- 15"UI 



CPNXR V-DR 

Pirpor± 


•?A'' 

/4» 


PUiBTTi Via? 


LLtt=rsa'4 VO? 


Kiif-st 


^* *‘‘^*‘ Ei><r± 
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A Lal>el 
Liirian 


&T-inp 


rteet* 


GLEN n=IJ_S V13? 
Glert rall& Rirport 


Total OisatanosB Z39 t'll 


The following information is 

ava i 1 abl e 

from air traffic 

control 

one piece at a time: 



1) 

Bear i ng it D i st ar*ce 

4) 

Rpproach Rids 

2) 

Ce i 1 i ng 

5) 

RTC Services 

3) • 

Visibility 

6) 

Terra i n 

CONTINUE 


REVIEW 
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2 You have request the followitig information 


Rir- Bearing; approach RTC 

port Distance Ceil Visi Rids Services Terrain 


700 

1 

1000 

3 


VOR 


TUR IR) 


HILLY 


FSS 


HILLY 


040* 70 1000 


TUIR (R) 


LEVEL 


RIRPORTJ 
2 ll 3 II 4 


SELECT an airport then to<Jch ENTER. 

You will be able to fly to^that 
airport and slioot one app?'oach only 

RIRPORT: '3“ 


ENTER 
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V 


RRrJKING EXERCISE INSTRUCTIONS 

Yoa Viav« just finished choosing an airport to divert to 
in the face of a serious problem. Now we would like 
you to consider yoursel f to be in that same situation 
again. The next display will present a table of 
airports and descriptions in terms of RTC services, 
weatVier, the flight time from your present position to 
the airport, and the approach facilities there. 

Ue would like you to rank these airp'orts from your 
"most preferable" ("1") to "least preferable" ("16"), 
given the same situation. Recall that you have, at the 
very most, 52 minutes of battery time left. 

You will use the touch screen Vo input your airport 
selection and assign it a rank. You will be able to 
edit your ranking at any time. Ulhen you have ranked 
all 16 airports ("xl thru xl6") you will be asked if 
you want to submit the list or continue editing it. 
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Fort 

RTC 

Serv i ces 

Cei 1 

Visi 

Time 

(min) 

approach 

Rids 

Port 

RRNK 

xl 

TIJR (R) 

1 000 

3 

1 5 

ILS 

xl 

/ 

x2 

TUR 

10 00 

3 

15 

ILG 

x2 

X 

x3 

TWR CR) 

500 

1 

15 

ILS 

x3 


x-^ 

TUJR 

500 . 

1 

15 

ILS 

x4 

• • 

x5 

TUIR (R) 

1000 

3 

30 

ILS ' 

x5 


x6 

TUR 

1000 

3 

30 

ILS 

x6 


x7 

TUR (R) 

500 

1 

30 

ILS 

x7 

6 

x8 

TUR 

500 

1 

30 

ILS 

x8 


x9 

TUR 

1000 

3 

15 

NDB 

x9 


Xl0 

TUR 

1000 

3 

IS 

NDB 

Xl0 


xl 1 

TUR (R) 

500 

1 

Ij 

NDB 

xl 1 


xl2 

TUR 

500 

1 

15 

NDB 

xl 2 


xl 3 

TUR (R) 

1000 

3 

30 

NDB 

xl3 


X 1 4 

TUR 

1000 

3 . 

30 

NDB 

xl 4 

« 

xl5 

TUR (R) 

500 

1 

30 

NDB 

xl5 


X 1 6 

TUR 

500 

1 

30 . 

NDB 

xl6 











If you knew airport "x2" had maintenance facilities, 
would you “pass up" airport "xl “ for airport “x2*^7 
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Appendix E 


Combined Destination Dtvergion Scenario 


ORIGINAL PAGE IS 
OF POOR QUALITY 


POOR 


PAqs /3 

Quality 


TEST v-irsiorr 

I DIRGNOSTIC SCENRRIO~ TEST 1 

I 

I 

Ule are noiAj going to present to you. some 
Critical In-Flight Events requiri 15 your 
d i s gnos i s o f the pr ob 1 em . 


Resume that you are flying a fuel- 
injected Cherokee Rrrow (N123B) witli the 
foil ow i ng per f or mance spec i f i ca t i ons : 


Cru i se 

Speed * 

135 KTRS (65% pwr. ( 

?• 7000 ft.) 

Fuel FI ow 

(6 5?-iJ pwr.) 

= 1 0 GPH 



Usable Fuel Capacity » 48 gallons 

Endurance ■ 4.8 hours (no reserve) 

Range = 648 nautical miles (no wind, no reserve) 


Press CONTINUE when finished reading. 


COi 

NT IN 

LI 

E 


I 


E-l 




oSau” 


Ccrisult attached 5-implified low altitude chart. 

You are on an IFR f 1 ight from Utah Municipal Rirp'ort 
to Haven County Hirport. You depart on V-II 0 at 6 0.00ft 
in yc-ur Cherokee Rrrow (N123B) which is equipped 
with a 3 -ax is autopilot. There is a NOTRM out which 
reports that Colorado VOR is out of service during 
the period you p'lan to navigate. Navigate using Ohigh 
and California VCRs. You have been enroute 60 minutes 
from Utah Municipal Rirport. You are on the gauges 
but the ride is snriooth. Weather briefing indicated 
that winds at 6000 were expected to be light and 
var i ab 1 e . 

You have one passenger aboard. 

Weather at: 

Haven County Rirport® 2000 & 5 
Ohigh® 1000 & 3 

Wind Falls® 1000 & 3 by a C-172 
(10 minutes ago) 

Cleve Center calls and reports radar contact is lost. 
Please report present p'Osition. 



When ready, press the CONTINUE button to go 
to the VOR display to establish position. 




oc 


IlffO UTH 
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HERDING 

SELECTED 


VOR 1 


\ 090 




t 


RLTITUDE 

SELECTED 

I 6000 


VOR 2 


OBS 




V ! 

0 9 0 


VORl 


VOR 2 


RUTO 

CTRLS 


« IZ]0[il □ □ □ 


SELECT a device above 


You may change OBS via 
the box next to the VOR 
or via the keypad to the 
left when RCTIVRTED. 


Scenar i o : 05 



Manipulate the 
i ns t r ufTient s as 
necessary, and 
press CONTINUE 
when through. 



D 


ENTER 


CLEAR 


T i me : 
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Ple.3 2 .ri report your position by pressing 
the TO or FR buttons for the VOR of 
your choice. (Choose at least tujo VORs) . 

Type in your position via the keyboard 
at the given arrow, then press the 
NEXT key to enter it. 
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Last C 1 earance 


mTC Re-.f;ori5«:: 


N12 3B, thank* for the position rep'ort. 
Here i* your new clearance: 

proceed direct California VOR direct 
Haven County Rirport at 602f(d. 


There will be opposite traffic 
at 5.000. .. maintain 6000. 

P 1 ease con f i rm your new head i ng 
an«:i al..tude after your turn. 


ORIGINAL PAGE IS 
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ORIGJ^'Al PACE 13 
OF POOR CJALOY 


RLTITUDE 

SELECTED 


HERDING 

SELECTED 


6 £00 


RUTO 

CTRLS 


Msnipulate th« 
instruments as 
ns'i'essaT-y , and 
press CONTINUE 
when t hr ough . 


You may change C'BS via 
the boy next to the VOR 
or via the kev'P>ad to the 
left when RCTIVRTED. 


CLEAR 


ENTER 


1 

FR 

115.0 

/ 















ORIGINAL 
OF POOR 


HERDING 

SELECTED 


RLTITUDE 

SELECTED 


6000 


Manipulate the 
instruments as 
ner essary , a nd 
press CONTINUE 
when through. 


BRG.HERD 


ENTER CLEAR 























I 

I 
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I 













Manipulate the 
i nstrument* ae 
necessary , and 
press CONTINUE 
when through. 


BRG/HEAD 


ENTEP 


CLEAR 
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WWGINaL h 
0^ POOR o: 


6000 


AUTO 

CTRLS 


Manipulate the 
1 n*t rument » as 
necessary, and 
press CONTINUE 
when through. 


You may change DBS via 
the box next to the VOR 
or via the keypad to the 
left when ACTIVATED. 


CLEAR 


ENTER 


1 

FR 

115.0 

y 

X' 





I 


REQUEST OF fiJC ir4FO 
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□ 

Ceiling 

c 

Visibility 

n 

ClcHjd Tops 

Winds Aloft 


PI REPS 

ED 

SIGNETS 


AIRMETS 


B 

Ground 

Speed 

El 

mw AID 
Status 


Freez ing 
Level 



COMMUNICATION WITH ATC 


Pilot requests 
1 head i ng change 


Pilot is 

^ declaring an emergency 


' a 1 1 i tude change 


deg changing heading 


cha ng i ng altitude 


Con f i rrn new head i ng and a 1 1 i tude Head i ng ; 0 

after your turn. Altitude: 0 


Pilot I'lould like to advise ATC of a problem and 
ma'-' need to make heading and altitude changes. 





mmi 


ORIGINAL PAGE IS 
OF POOR QUALITY 



RE«;'UEST or mTC info 


filRhETS 


Ground 


oonnuNiOiTiON with rtc 


altitude cheng 


Confirm new heading and altitude 
after your turn. 


may tieed to make heading and altitude changes 


RTC response: 

Under st and dec 1 ar i ng 
emergency enter heading 
or a 1 1 i tude change 


Pilot is 


7^ 

7 

declaring an emergency 

m 

cha ng i rg head i ng 

40 ok 
deg 

B 

chang > ng a 1 1 i tude 

5S00^^'k 
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U)h i 1 « pract icing h*nd f 1 y i ng 
with your autopilot di »<5:ngag*d, 
you f»otice tV»at incr«a5*td noi*-up 
trim is required to ma intain a 
constant i nd i cated a 1 1 i tude and 
that your IAS has decreased 20kts. 
from normal cruise. 

Your passenger notes this problem, 
and suggests that you turn back 
to Utah Municipal. 


Determine the natui'e of the problem, 
and your destination decision. 








Mstr Pitot 
Sioch H«at 




ihteTOni 


aggarj 

■ '^rnfo’WI 


UvOR-i« 
1 #aat^ 








il^H 
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Gear' F 1 aps ' Throt Prop Mix R 1 1 

RPM St a 


Mstr Pitot 
Swch Heat 


Yoke: 

there is backpressut'e 
RLT = 6000,RS*1 15, VSI»0. 


'FI 

f oruiard 

F' 1 

back 

L...J 


Fj 

left 

Fd 

T' i g|-it 

Pd 

neutral 




Cy 

He 

T" . 

1 

ad 


















T er.-ip 


Mitr Pitot 
Si'*ch H«2®t 


foruj*rd 


n<eutr.3 I 














Information for Inside Cabin Conditions 


Carso 
Cond i t i on 


[•■ ' ] Door 

Condition ■ 


Pa ne 1 T -entp 
Condi t ion 


Cabin Temp 
Cond i t i on 


1 Hou^ekeep i ng 

[J. -1 J Cond i t i on 


Smoke 


Fluid Leaks 1 Noise & 

Vibrati. 


ORIGINAL FArP IS 
OF POOR Q'JAL;'. . 


Hou sekeep i i*i j Cori<d i t i on i 


no loose items 


Time: 70 Scenario: 05 












Information for External Ccnditior'S 


^ . t C oui 1 i ris; 
j Condition 


1 Windscreen 
, ',1.* :j Cond i t i on 


• ■* II 

• ; I'lini 

[• J Condition 



F lep 

Cond i t i on 



Ri leron 
Cond i t i on 


Stabi lator 
Condi t ion 


oWiGiNAL PACE IS 
OF POOR QUALITY 


Coio I i ng CoTid i t i on : 
c 1 ean ai .d secure 


Time: 4: 46 


Scenario: 0.5 
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PEi;'*.€ST OF ATC IMFO 


ORIGINAL PACE IS 
OF Poor quality 


O'? i I i nf 


I- J 

I 1 PIPERS' 


[ Visibility [ C 1 ^'Jd T>:p5 ( Minds Mloft 
L..i la I -i 

[ 1 SiaitTS [ J r^IRMETS 


r ”1 Ground 
Sfr«5<5d 


r* ! Nmv fii.D 
Status 


I F r<^sz in-g 
r i Lsvs 1 


C':*nMUNKRTION WITH RTC 


Pilot r'»C{i.i«sts 
■" -1 

’ hssding cbsngs 


Pilot 15 



□ 

declar ing 

an emergency 

u 

chan j i ng 

heading 


L] 

changing 

a 1 1 1 tu-:le 



|| J altitude chani-s ft 

^ Confirm n<iiu Visadinis and altituds Heading: 0 

,«j after vour tur'n. Rltitude: 0 


Pilot would like to adviae HTC of a pro'blem and 
ma' * need to make head i vig and a 1 1 1 tude changes 


Time: f : - 3| So enar i : 0 ? 









I PE<;>IJEST OF ATC V^O 1 


0 

fj 

0 ^ A • l« ^ ^ 

Ceiling 

^••4* .• «• 

1 

1 

Vi eibi 1 i ty 

TT 

Ci:ud Tope | Itlinde ftloft 


t 

* 

n 

PIPERS’ 

1 * ' 
I j 

SIGMETS 

r • 

t .j 

mIRI IETS 




Grouitd 

[■] 

r^riv niD 

i'l 

F r eez i ng 



L 1 

Speed 

Ststue 

Lev S' 1 



C'-MflUrJICPTION 1»IITH PTC 

Pilot is 

t - t 

[ ’ declaring an emergencv' 

^ *4i3 

^ >: h « r g i ng he s d i ng deg 

1 5?(?0. 

j changing altitt.ide ft 

Pilot reqijeets 

1 heading change deg 

[•- "! altitude change ft 

r ' Confirm new heading and altitude Heading: U deg 

L^-J after your turn. Hltitude: i3 ft 

p' 1 Pilot would like to advise PTC rf a problenri and 
IlT. j mav need to make heading and altitude .han = e«.. 


Understand you are V.jvirrj' a. 
problem... keep us a :! vised 



I 


I ORIGINAL PAGE IS 
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I 

J 








Pilot IS 


L] d-iclsring sn -sim«rg<sncy 

1 ch srigirif Vi'S id mg d«^ 

1'"’^ l- 1^. ... -i 5500,. 

|- 1 cnsngmg altitude tt 


CCaiLMICliTION UIITH hTC 


Pilot uicald like to advise f^TC of a problem and 

mAi..' +■«*. Am.H a 1 f i 4-t I'*** e 5 . 


Cloud Tops: 

L 

■area forecast 
M000 ft 


Scenar i o : Sit 


oric^’nal pace m 

OF POOR QUAL.TY 
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Pilot request s 

r i 

• heading change 
1 a. 1 1 i tude ck.ange 


Confirm ne"j heading and altitude 
. J ocur turn. 


Head i »*ig : 0 

Pit i tude: 0 


PEC'J^ST OF PTC Ti re : 


Cei 1 ing 


< PIREPS 

^ Ground 
Soeed 


'/iaibility | Cloud Tops I'li n-ds Ploft 

! SICHETS I ] PIPHETS 


SI Cl 1ETS 

rjpv PID 
Status 


f '” ] Freer i rtg 
J Leve 1 


1 





o 111 c o s- 


sa.&:cTED 


0 


SiuTITUO': 


8 9 


5 6 


1 II 2 3 


ENTER tl CLEAR 


□ 




□ 


SELECT a device above 


You may change CBS via 
the box next to the VOR 
or via the keypad to the 
left when ACTIVATED. 


Time: 3: 391 Scenario: 05 
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O tii <E U 



DC ' 

■ . . a.*--— . 



a.TITL®S 

g»LECTEO 

SFLSC7ED 




6000 


110.0 


115.0 


1 


0 


ENTER 


CLEAR 


□ 




□ 


SELECT a device above 


You may change OBS via 
the box next to the VOR 
or via the keypad to the 
left when ACTIVATED. 


Time: 9:25 







liM 


ORIGINAL PAGE IS 1 
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r • ' I 






























tr ,v'j;"| fiTC 

«l t Comm 



Int 

Info 



Scen- 

ario 



VOR- 

autopi lot 


c 

=ir 



Deci- 

sion 


You have come to a decision 


If you are ready to declare your aircraft 
destination and diag»-»osis: 

then touch the Decision button above 

else touch an alternative button 
to continue the test. 


Time: 


7:5:J 


Scenario: 


05 


ORIGINAL PAGE 13 
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Please enter your destination decision 
via the keyboard. 

» 

hbrfte port ok 


Please enter the estimated time to your destination 


El 

0-30 minutes 

b) 

30 - 60 mi flutes 

c) 

60 - 90 minutes 

d) 

greater than 90 minutes 


When you have made your final SELECTION: 

ENTER 
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1 

i<i;i Oi l 


.‘f 




« • 

2 

•Itcrnator 

27 

engine 

52 

leaking 

77 

rudder 

3 

altimeter 

28 

exhaust 

53 

lean 

78 

screen 

4 

baffle 

29 

fai lure 

54 

left 

79 

screw 

5 

battery 

30 

filter 

55 

1 ine 

80 

sea 1 

6 

belt 

31 

fire 

56 

loose 

81 

seizure 

7 

blocked 

32 

flap 

57 

lost 

82 

smoke 

8 

bottom' 

33 

flow 

58 

low 

83 

starter 

9 

broken 

34 

fouled 

59 

magneto 

84 

starvation 

10 

burst 

35 

frozen 

60 

mixture 

85 

static 

11 

cabin 

36 

fuel 

61 

motor 

86 

structural 

12 

cap 

37 

gasket 

62 

none 

87 

stuck 

13 

carbijretor 

38 

gauge 

63 

oi 1 

88 

suction 

14 

Cyb fuse 

39 

gear 

64 

partial 

89 

switch 

15 

complete 

40 

governor 

65 

pedal 

90 

tank 

16 

condenser 

41 

gyro 

66 

piston 

91 

temp. 

17 

control 

42 

heat 

67 

pitot 

92 

throttle 

18 

cold 

43 

high 

68 

plugs 

93 

tip 

19 

cowl ing 

44 

hot 

69 

points 

94 

top 

20 

cranksha ft 

45 

ic 

70 

popped 

95 

vacuum 

21 

cyl inder 

46 

ice 

71 

power 

96 

valve 

22 

don't know 

47 

ignition 

72 

pressure 

97 

vapor 

23 

door 

48 

induction 

73 

prop 

98 

vibration 

24 

drive 

49 

instrument 

74 

pump 

99 

wing . 

25 

electrical 

50 

jets 

75 

right 




don't know 


STORE 

ANSUER 
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FORWARD 

This volume contains the proceedings of the First Symposium on 
Aviation Psycho. Jgy conducted by the Aviation Psychology Laboratjry of the 
Ohio State University In Columbus Ohio on April 21 and 22, 1981 sponsored 
by the NASA Ames Research Center, The Association of Aviation 
Psychologist’s, and Battelle, Columbus Laboratories. The Technical Monitor 
was Dr. John Laube’* of the NASA Ames Research Center. It contains complete 
manuscripts of most of the papers presented at the meeting and Abstracts of 
the others. It also contains three papers submitted for the proceedings 
and not presented at the meeting. The papers were grouped by subject areas 
closely following their order of presentation In the program. 

The objective of this symposium was to critically examine the Impact 
of high technology on the role, responsibility, authority, and performance 
of human operators In modern aircraft and air traffic control systems. Our 
theme was "Aviation Psychology since Paul Fitts: Is Advancing Technology 
Ignoring Human Performance In Aviation Systems?” Human engineering 
principles set forth by Paul Fitts for aviation systems were used as the 
basis for an examination of modern ground and airborne display and control 
concepts as they relate to human perceptual, motor, and decisional 
performance, operator selection and training requirements, and crew 
coordination . 

The role of the human operator Ir man-machine systems has been 
changing throughout the history of automation. Because new systems 
frequently require Information processing rates and prediction accuracies 
far exceeding man's capabilities, a tempting alternative Is to limit man's 
role to supervisor and to use a servo as the active control element. 
Generally, It Is more difficult to find solutions that enhance man's 
capabilities as the system controller. Furthermore, because of their lack 
of experience with human Information processing systems, engineers are less 
Inclined to seek such solutions (Singleton, 1976). Consequently, man Is 
being given a supervisory role consisting of planning, teaching, 
monitoring, and intervening (Sheridan, 1976). 

One of the best examples of the changing role of' the human operator in 
a man-machine system Is that of the pilot of a modern airplane. Continuing 
demands for improved safety, efficiency, energy conservation, and noise 
reductions with Increasing traffic flow have led to increasingly complex 
systems and control tasks. More and more functions are being handled 
automatically by ground-based and airborne computing systems, and the pilot 
Is taking the role of a system supervisor who exercises "control by 
exception" authority only. Nevertheless, despite this increasing role of 
automation, the pilot remains a redundant system element responsible for 
manual takeover in the "exceptional" event of partial system failure or 
other unpredictable contingency that requires improvisation. 

In actual practice, the pilot's role as a redundant system element is 
extremely important. The autopilot is useful during the many "hours of 
boredom," relieving the pilot of needless attention to aircraft control 
tasks. However, the autopilot has not been very useful during the "moments 
of stark terror"(Kennelly, 1970). At the first Indication of unusual 
circumstances (e.g., traffic avoidance, frequent flight path changes. 
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partial system failure, turbulence penetration, passenger discomfort, wind 
shear, etc.) the pilot's initial action is to disengage the autopilot, 
whether or not such action is needed. Thus, the autopilot has proved to be 
most used when the pilot workload levels are low and least used during many 
periods of high cockpit workload. 


In a 1951 report for the NRC entitled, "Human Engineering for an 
Effective Air-Navigation and Air Traffic-Controller System," Paul Fitts set 
forth a number of longstanding principles concerning the effective 
allocation of tasks to men and machines that are studied in human factors 
classrooms to this day. Among the principles established by Fitts and his 
colleagues were the following: 

1. Human tasks should provide activity. 

2. Human tasks should be intrinsically motivating. 

3. Machines should monitor humans, not the converse. 


Although the tasks of pilots and air traffic controllers at that time were 
largely "manual" in comparison to today, Fitts could foresee the 
possibility of conflicts in man-machine task allocations as automation 
developed . 


In our day, the unquestioned motivation behind virtually every 
technological advancement in the cockpit is "workload red'iction" . As a 
result, we have combination control-wheel steering, auto-throttle, and 
autopilot systems that permit the pilot to assume control of the system at 
any level in the control hierarchy. A pilot can program his flight on the 
runway in Paris, take off and touch only push-button controls until he 
taxis off the runway in New York. His "workload" is "reduced" under normal 
flying conditions to the level of a living room observer of Monday night 
football . 


As a result of these "advances", the task assigned to the pilot may be 
Inadequate considering the Fitts principles. The pilot's task requires 
almost no physical activity, it falls to be intrinsically motivating, and 
it amounts to a task of monitoring a machine rather than the converse. 
Thus, the only conditions under which the pilot is overloaded are those 
cases in which his equipment is degraded. The effect may have been to 
reduce the pilot's task in normal conditions to a level beneath what Fitts 
considered adequate without helping and perhaps even hurting his manual 
control capabilities during flight under degraded conditions. 

In addition to the problems of continuous contiol that are introduced, 
automation tends to change the requirements for complex decision-making, 
operator selection and training, and crew coordination. There is a real 
need at this time for a critical examination of the Impact on our aviation 
system of "engineering solutions" before they find a "problem" that may not 
exist. The 1981 Symposium on Aviation Psychology initiated this 
examination in a series of paper sessions given by experts in the field. 


Richard S. Jensen 
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